
O ~ B E R ,  1917. MONTHLY WEATHER REVIEW. 487 

0 SECTION II.-GENERAL METEOROLOGY. 
NOTES ON THE CLIMATE OF FRANCE AND BELGIUM. 

By PRESTON C. DAY, Climatologist and Chief of Division. 
[CLimatologlcal Divlslun, Wather Bureau, November 12, 1917.1 

-rr/. se* 3'%) ( 

I.)l~tTOdUCti.rn. land. In  longitude they extend from 4' 42' west of 
Greenwich to 7' 30' east. Their outlines and some of 
the more im iortant topographic features, including river 

figure 1. 
The gco rnphical location of France and Bel urn with 

The present interest of the people of the United 

questions of climate and the probable effoct of the weather 
u on the health and comfort of those who have been or 

States in matters pertaining to Europe has extended to systems, anc 'I locations of various towns are shown on 

w R o may be called for service in France and Belgium. respect to 5 ntitude and their meas as compare f with the 

Numerous inquiries relating to weather conditions usu- 
ally experienced in those countries have been rccoivcd, 
and it seems proper to present to the public at  this time 
a description of their more important climatic features. 
As there is generally shown on the part of the in uirer n 
desire for comparisons between weather here an8 them, 
sufficient data have beon included to permit of such 
comparisons being macle. 

Geogru hicnl position,. -France and Belgium together 

tending from north latitude 43' 20' to 51' 20', wllich 
corres on& nearly to the portion of the American coast. 
ying % etween Boston and the northern end of Newfound- 

occupy t f at portion of the western coast of Europe es- 

United States m e  shown on figure 2, where their out- 
lines are superposed on a chart of the Unitod States and 

By referring to this chart i t  will 
ge seen thnt in latitude these countries lie largely to the 
north of the United States. Marseille, the most south- 
erly important city of France, is scen to be farthcr north 
thnn Boston, while Paris is nearly 500 miles farther 
north than Chicago. BrusseLs, in lntitude 50' 51', is 
more than 50 miles farther north than Winnipeg, Canada, 
or in the same latitude RS the southcrn portion of Hudson 
Bay. The difference in longitude is such that local 
time at  Paris is approximately five hours latnr than at 
New York, that is; when i t  is noon a t  New York it is 

ortions of Cnnnda. 
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Flo. l.-Map d France snd Belgium, showing rlvers, l w ~ t i e a  relerred to in aceompsnying tablea, and approximate battle llne on September 23,1917. 
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Jready 5 p. m. at Paris; sis hours Mer than nt St. 
Louis; sown hours later than at  Donvt?r, and ei$t. hours 
later than at San Francisco. Thus duri!ig the longer 
days of the p a r  tks the ?iin i.3 scttiiig on our w?.itwi 
coast it is rising on the following day in essteru Fi.;~iic.c~. 

Area and topopaphy.-The area of France is sli&tly 
less than 210,000 square miles, that of Belgium is &out 
11,000 square miles, and the combined area of the two 
countries about equals that of tlieStates alongourAtluntic 
seaboard from North Caroliiin to New England,inclusive. 

The northwestern half of France and 
whole of Belgium consists principally of 
shallow, open valleys, gradually rising 
the west coast toward the interior, with few elevations 
exceeding 1,000 feet. The eastern and southeastern 
portions of France are considerably broken, the land 
risin in the north portion toward the Ardenaes, a series 
of hi zi Is and low moiintains in southeastern Belgium and 

northeastern France, with occasional elevations of 2,000 
feet or more near the German (Alsatian) frontier. Far- 
ther south the Vosges, forming a portion of the bound- 
ary between France and German rise to elevations of 

land and Italy the Jura and outlying peaks of the A1 B 
attain elevations somewhat greater. Alow the bor 2 er 
between France and Spain some of the higger peaks of 
the Pyrenees reach elevations of more than 10,000 feet. 

Important rivers, a number of which are navi able for 

wiiicli, together with the estensive systems of connect- 
ing canals, afford water transportation to large areas of 
the inland region. 

Climate. 

of the eastward drift of the atmosphere, afford in t em 

5,000 feet or more, while along t J;: e borders of Switzer- 

considerable distances, drain both France and B elgium, 

France and Belgium, located as they are, in the 

Fia. 4.--Cbart of ocean winds In July and August, showing normal directions, rolatlve velocities, and ronstanrles. (Kwppen.) 
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climate an escellent example of the modifying influences 
exerted upon land areas by the prosiniity of large bodies 
of water to their western borders. Water surfaces warm 
slowly under the direct rays of the sun and also cool 
slowly in the absence of direct solar radiation, resulting 
in a comparatively uniform tenipernture condition. 
This marine influence is felt in vni-ying degrees over 
land surfaces adjacciit to large bodies of water, its 

otency and distance reached inland depending on the B irection and strength of tlie surface drift of the atnios- 
phere and the topogpphy of the lnnd. Both the situn- 

are favorab lv e or tlie marine influence to be felt in a 
large measure over tlie grenter portion of both countries, 
tho prevailing winds (see figs. 3 and 4) being from off 
the ocean and with no mountain barriers materially to 
obstruct their passage to the interior. 

The general drift of ocean waters likewise contributes 
materidy to the modification of climate over the adjacent 
land areas. There are a number of extensive ocean cur- 
rents which carr large amounts of water for long dis- 

they carry relatively warm water into colder regions, and 
when their flow ir equatoruwd the reverse is true. The 

eat Atlantic Drift, originating in the so-called Gulf 
&ream, transports relatively warm water from the Gulf 
of Mexico and adjacent regions into the northeastern 
portion of the Atlantic Ocean, and the norinal westerly 
winds blowi over these m-aters carry their warmth to 

climate of western Europe. It is of interest to note that 
while Brest, on the western coast of France, has about 
the same latitude as Devils Lake, N. Dak., the average 
January tern erature a t  Brast under these marine in- 

tion and to o raphic features of France and Bel,' ('1lI.m 

tances. When t E ese currentiq have poleward directions 

the adjacent 7 and, thus tending to modify further the 

fluencea is 44 B F., while at Devils Lake (under continental 

influences) it is about 0' F. Greater variations are shown 
in the extrenies, where for the vicinity of Brest the lowest 
observccl winter temperature probably does not reach 
0' P., while readings of nearly GO dezrees below 0' F. have 
been obserwd in t,liericinitg of Devils Lake. On the other 
hand, owing to the less rapid cooling of the ocean waters 
as compared with t,he land, bhe ocean winds of slimmer 
are cooler than those froin the land, and in July the aver- 
age ternpx.rst,ure of Brest is only 64' F,, while at Devils 
Lake i t  is about 6s". 

The general surface drift of the atmosphere over the 
several oceans in Wint,er and in Summer is shown by 
fiwres 3 and 4, and figure 5 shows broadly the movement 
oFocenn wnters. It will be noted from these charts that 
in t,he North Atlantic Ocean between Europe and the 
United St.at.es the norinal direction of inovenlent for both 
air and ocean water is northeastward, or toward the 
European coast. 

Tt.rnpcmlzcrr.-The outstanding featurm of the tem- 
pernt,ure of the couiitries of western Europe are the com- 
parat.ively warm winters for such high latitudes, and the 
relat,irely cool sumniers. Along the consts of northern 
France and of Belgium temperatures are very sinlilar to 
t,hose experienced on oiir own northern Pacific coast, the 
average monthly tcmperatures a t  Dunkirk, France, and 
at  Seut,tlc, Wush., being identical for nearly half the 
months of the year and differing onl slightly for the 
other months. Farther south over t e Atlantic coast 
districts of France the tempemt.ures throughout the year 
resemble those of the coasts of sout.hern Oregon and 
northern California, and during tlie winter months the 
avorsges are not materially different from those of the 
Cmdina and Georgia coasts, but in the latt.er districb 
t,emwratures have R greater variation from day to day 
and' the estreines are decidedly more pronounced. The 
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Comparison of average monthly temperatures at selected stations in France and 
Belgium and in the United States. I 

no. &-Synoptic chrrt of annual temperature marche8 at selerted statlorn in France, Belgium, and the United States. 



492 MONTHLY WEATRER REVIEW. OO~OBEB, 1917 

absence of mountain barriers affords the prevailing ocean 
winds free passage from the coast districts to the interior 
of these countries; the modifying influences of these ocean 
winds thus extend f a r  inland, and we find at Paris, for 
instance, temperature conditions not materially different 
from those near the coast, nearly 300 miles to the west- 
ward.' 

' Over the more eastern districts, where the broken 
topography and greater elevations interfere with the 
course of the westerly winds, they no longer esert the 
strong influence apparent a t  the lower elevations to the 
westward, and here we find ternpcratures showing much 
wider ranges and conforming more to continental con- 
ditions, although the estrenies are still far less pronounced 
than would be expected, considering only the high latitude 
of the country. Figure 6 presents annual temperature 
curves for both cont,inents and he1 R this comparison. 

distributed throughout France and Belgium the average 
monthly and average annual teniperatures, wliile figure 6 
showsgraphically similixvalues for selected points in tilose 
countnesand in tile UnitedStates, from whichconiparisonv 
between different )ortions of t1i.e respective countries can 

ra hs that the chief characteristic or  tlie temperature f {rance and Belgium is uniformity throughout the yew, 
or the absence of estremely cold weather in Winter and 
extended hot weather in Summer. Tile average tempera- 
ture for the coldest month, January, in the intcrior 01 
northern France is a few degrees nbove freezina, corre- 
s onding closely to that esperienced a t  about tlie?atitude 
o P southern Missouri ond central Virginia in our own 
country, However, a t  the latitude nitnied in the United 
States the fluctuations in temperature from day to day 
are usually much greater (escept 011 the Pacific coast) 
during the winter season t,linn i n  iiortliern France, and 
the minima usually go considerably lower. 

Winter in northern France is not severe from tlie stand- 
point of low temperatures, but there is a constancy of 
moderately cold weather which is not usually e s  ericncecl 
in the United States. Table 3 shows for selecte I; stations 
in France and in the United States the average daily 
maximum and minimum temperatures, and Table 3 
shows for a number of sclected points in France the high- 
est and lowest temperatures of record, while Tables 4 and 
5 show the average number of days with minimum tem- 
perature as low as or lower than 33' F., and the average 
number with the temperatiire continuously below 32' F. 
throu hout the day. From Tables 4 and 5 it will be 

line (fig. 1) in January about two-thirds of the days on 
the average .have minimuni temperatures as low 8.9 
freezing or lower and, as a i-ule, about five days of that 
month have temperatures continuously below freezing. 
On the Mediterranean coast the winters are deli-htful, 
the average January temperature being about 45' E.. and 
freezing weather infrequent. Rather low tempcratures 
sometimes occur in northern France, but such extrsni?ly 
cold weather as is occasionally es,erienced in the in- 

known. The coldest weather of record in tha.t region 
ranges from about O'F. tcn -10' F. In  the United 
States "zero weather" has occurred on the central Gulf 
coast and -10' F. in the northern portions of the cen- 

Table 1 shows for a considerab Y e number of stations 

be made. It will i e noted by referrin- to the table and 

seen t % at at Arras near the northern end of the battle 

terior and northern portions of the t nited States is un- 

I A crude Comparison between the srverity of the winters 81 Paris and \Yoshinglnn 
1,. 0. was published In the XONTBLY \YEATIIRR REVIEW, November. 1314, 42:GZWX- 
c. A.. Ir. 

tral Gulf States, while along the north-central border of 
the United States, which corresponds closely with the 
latitude of France (fig. 2), temperatures from 50 to 60 
degrees below 0' F. are of record, and the average of the 
lowest winter' temperature is about-35' F. 
Summer in northern France and Bclgium is cool, as 

compared with most of the United States, the average 
temperatures for July and August, the warmest months, 
being 63' to 65', even lower than along our northern 
border. Moderately hot weather sometimes occurs, but 
estrerncly high temperatures, such as are occasionally 
esperienced in much of this country, are unknown in 
France and Belgium. I t  will be noted from Table 3 
that in most of northern France and in Belgium. tempera- 
tures as high as 100' F. have never been reported, wliile in 
tlic United States 100' to 110' have occurred enerally, 
escept in tlie higher mountain districts and R f ong por- 
tions of the coasts. The deily maximum temperatures 
in northern France and Belgium in midsummer are 
usultlly less than 80" and the minimum less than 60' F. 

Preciyitntion.-Table 6 shows for a number of well- 
distributed stations in France and Belgium, the average 
monthly and aiitiual precipitation. At tho lower eleva- 
tions the anliuid precipitation ranges between 20 and 30 
inches, but a t  the higher altitudes, especially a t  the 
western estremity of tho Pyrcnees a t  the south of France 
and in the Vosges in eastern France the annual precipi- 
tation r e d e s  60 to 70 inches. Tho rainfall is rather 
eyunlly distributed tliroughout the year, but the ma-ui- 
niiim amounts nccur in the Fall arid early Winter and the 
minimum in the spring nipnths. On the Mediterranean 
const rninfiill is comparatively heavy during the winter 
season, but during the summer i t  is usual1 ve 

Figure 7 sliows graphically for a num K er o 7' selected light. 
stations in France nnd the United States the average 
'monthly precipitation, permitting comparisons between 
different portions of the respective countrics. Not con- 
sidering the higher mountains, rainfall in the eastern 
half of the United States, especially in the South, is much 

Compared with 
Faris, the average annual rainfall at  Chicago is one and 
one-half times as large; a t  New York, more than twice 
as large, and a t  New Orleans nearly three times as large. 

The outstanding feature of rainfall in France and 
Reluium, wlien t,he relatively small totals com ared 
wit.x the eastern half of the United Stat,es are consi 1 ered, 
is the frequency of its occurrence. For esample, while 
t;hc average annual rainfdl a t  New Orleans is nearly 
three times ns much ~ts t.hat of Paris, Table 7 shows 
bhat rain fall3 wit.h considerably greater frequency a t  
Paris than a t  New Orleans. Rainfalls of moderate 
amounts, 0.25 to 1.00 inch in 34 hours, occur with about 
as great frequency in Frmce and Belgium as in much 
of the United States (Table 8) ,  but heavier falL9, more 
than 1.00 inch in 34 hours, rarely occur (Table 9). It 
will he notccl that at Arras, in northern France, only 
one day had rainfall greater than 1.00 inch during the 
entire 5-year period from 1907 t.0 1911, inclusive, while 
at  New Orleans for t,he same period, aniounts of this 
niagnit,ude were recorded on 63 days. 

A'woyfii.l!.-In Belgium and over the lowlands of 
nnrt.hern Frnncc snow is fairly frequent and may be 
espected from November to April, inclusive. although 
on account of the rather light character of the prccip- 
itntion and the nioderat,e temperatures, it  rarely attains 
any considerable depth on the ground. At the higher 

rester than in France and Belgium. 
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c h  

g g  a g  

-- 
OF. 
58 
47 

58 
43 

68 
50 

58 
46 

TABLE 1.-Average monthly teniperatures (OF.) for 89 localities in 
France arid 4 iir Belgiiina. 

[For locations see map, figure 1, 1). [21.1 

'E 
49 
40 

49 
38 

59 
43 

4s 
3s 

elevations of eastern and southeastern France, partic- 
ularly in the mountains bordering on Germany and 
Switzerland where the winters are long and cold, snow- 
fall is more frequent and much heavier and in some places 
accumulates to considerable depths. At Brussels snow 
usually occurs on about 25 
vicinity of Paris snow 
days, while along' the 
occurs, as a rule, on less 
The average number 

of the winter months 
oints in Belgium and northern France, is shown in 

table L, 3 and there compared with points in the United 
States. 

CZoUdiness.-The average cloudiness for each month 
of the year is given for selected stations in France and 
Belgium and in the United States in Table 11, from which 
comparisons as to this phase of the weather can be made. 
The amount of cloudy weather in France during the 
warm season of the year does not differ materially from 
that in much of our own country, but in Winter much 
more cloudy weather is esperienced than in most of the 
United States, this being aspeciall true in northern 

records for Nice, Marseille, and Montpellier, that there 
is abundant sunshine in the Mediterranean coast dia- 
tricts at  all seasons of the year. 

France and in Belgium. It will i e noted from the 
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SUM MARY. 

From the standpoint of bodily comfort, the cliniate of 
northern France and Belgium may be briefly sumnia- 
rized as follows: The winter weather is rather rigorous 
and unpleasant, due to the persistence of comparatively 
low temperatures, much cloudiness and frequent rain 
and snow. The winds blow niost.ly from the west or 
southwest and are frequent,ly damp and chilly, the rela- 
tive humidit being rather high. The winter nights 
are long anbt l ie  days corres ondingly short. In  the 

battle line, the sun sets during the latter half of ecem- 
ber a few minutes before 4 p. m., and rises about S a. m., 
making the nights, sunset to sunrise, about 16 hours 
lon . 

&th the transition from Winter to Spring? the rapid 
warmin up familiar to residents in most sections of the 

gium, the average temperature for March being only 
2 to 4 degrees (F.) higher than for February. April and 
May are moderately cool and not unpleasant, the length 
of the da increaws much more rapidly than in most 

ingly large increase in the amount of sunshine, while 
ramfall is comparatively light, although occurring rather 

B estreme northern portion of E rance, near the resent 

United 5 tatea, is not so noticeable ip France and Bel- 

sections o 7 the United States, and there is a correspond- 

during Septem- 
these months 

........ .- ._ - 
A UTIiORITIY.8: 18 Pht-sa averszcs arc lor 9 8 .  m. only. 

For l h n c h  stations: Bigo!trdan-t'liiunt de la France. Pnris 191fl. 
For Bclgiau stations: cstrugl i r t n  Jjlsnc/iard-I,a L Ianrlre. f'aris. 1906. 

v.3. Stut tmrt .  1911. p. 192. 

Rriixclles, I W .  

Br;tsacls froni Hunn-I ::lll.ilJliCh dcr Klimatologic, 3d ed., 

Nomiir and L t B s  Irom Qll~~tc.l~/-~OtAorolo,Rie dr  Is nelglqur. 

TABLE 2.-AvPraqe daily nmriinrrni mid niiiriiia~un temperatures at 
selecied stations .in b'ravice, Belgiiint, a d  the United Stales. 
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Mn~imum ................... 50 
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Miuimum ................... 17 
New Orleana La.: 
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Maximum.. 
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BSS. 
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Comparison of the average monthly precipitation at selected. stations in-kance and 
Belgium and in the United States. I 
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Stations. 

Dunkirk (1681-1900): 
Highest .......... 
Lowest .......... 

Lille$!8.5l-l~): 
ighest.. ........ 

Lowest.. ........ 
Arras (lS81-1909): 

Highest.. ........ 
Lowat .......... 

Pari8 (1851-Is(wI): 
Highest .......... 
Lowest .......... 

Qumnse [1851-f#GO): 
Hidest.. ........ 
Lowest.. ........ 

NiiUer (1881-1901r): 
Highcst .......... 
LowaGt.. ......... 

TABLE B.-Average inonthly and annual precipitation at selected stlrtionr 
in France aird B e l g i h .  

P 
d 
c1 - 
.F. 
56 - 1 

61 
0 

58 
3 

63 
7 

57 
17 

64 
12 

TABLE 3.-Highest and lowest tempmatures ever recorded at selected 
stations in France. - 

i 

2 

07 

< 
"F 

- 1  

91 
- 2  

99 
- &  

101 
-11 

87 
17 

- 

10; 
i) 

1W 
-11; 

1111 
-13 

1, I6 
3 

1117 
3 

- 

5 u 
DF 
s i  
35 

32 

91 
28 

D 
32 

30 

€4 
30 

03 
2s 

YY 
2Y 

04 
32 

91 
35 

91 
31 

- 

90 

-- 
, I  

-. 

- 
G - 
M 
d 

4: 

"F 
9 i  
49 

9.; 
45 

911 
3d 

9 i  
'I3 

S i  
47 

99 
3Y 

104 
35 

9 i  
43 

l!E 
43 

1U7 
17 

95 
45 

- 

- 

- 

- .- 
k 
4: 

'F 
75 
32 

81 
27 

79 
26 

w 
I 
I h 
30 

w 
Si 

w 
20 

w 
25 

fici 
36 

SI 
2s) 

7s 
2s 

.- 

-. 

I 

2 1 , "  
_ ,_-  
OF. I "F. 
6 3  83 
42 45 

96 i 95 

95 09 

37 I 39 

95 1 101 

35 I 41 

3s 43 

!M I 1M 
34 , 40 

95 ~ 1111 
31; 42 

102 ltki 
30 , 13 

91; I 103 

9.4 ! 05 
40 I 44 

41 47 
~ 

- 
"F 
59 
S 

63 
- 3  

1% 
- 2  

62 
-11 

60 
24 

G? 
1ii 

GO 
- 4  

ffl - s  
i 0  
3 

lii 
16 a Perlnd lRjl-IS!UJ. 

b Perilid 1Si;I-ISYJ. 
c Perixl lS3WS74. 1S78-1890. 
d Period lIGIS4S. 

e Period lS9-18R3, 1577-1890. 
f Period 1517-1S90. 
g Prriorcl lS33-lSW. 

AUTHORITY: Annales d u  Bureau Ceulral MBtBorulogique de France, 1904. 

TABLE 4.-Av@age number of days with a miiriimii~b lrmperaiure of .32'F. 
or loiccr at sekcled statwns .in Frame and the Uwtrd Slaks. 

I : *. 
, s  Stations. 
a 
I .. 
i b  

Frame: i JW 
Naucy ................. ! 13 
Paris ................... l!; 
Arras.. ................ 19 
Brest .................. I 17 
Marseille.. ............. ( 6  

New York, N. Y.. .... .I 1'3 
Uiiild &&a: 

Wsshlngton, D. C'...... ! 17 
Atlanta Ca ............ j 13 
Chicago: Ill... ......... 19 
St. Lruis. Mn.. ...... ..! 14 

Stations. 

........ 

Chicago, 111 ......... 111 

FRANCE. 12- daw. dns. dm. das.'das 

17 ' 17 1 16 1 4  I 11 
17 15 15 I 18 14 
17 , 13 I 14 11 I 11 
13 14 I I4 I 14 I 12 

1 0 ' 1 0 ,  E !  3 ,  3 

Ins. b a l d a s  
11 13 17 
12 16 I 16 
16 19 I 22 

8 13 i 10 i o ' m i ~ ( ~  

1n8.l das. 

13 i le8 
13 171 
14 ' 158 

19 1 178 
1.4 1% 

9 :  133 
14 ; 136 

13 1 102 

14 I 159 

2 0  183 

-- 

... ....... I Dunkirk (1Ml-1900). 
ARM (1881-1900) 
Paris (1874-19W). 
FBc8IUp (1871-1W3). ... 
St. Mark - du - Mont 

...... 
(1870499O). ......... 

Rosc0fli1881-1900) ..... / 1 
0 
2 
1 
2 
3 
1 

HI 0 

0 
11 I 

11 I 11 

l o 1  8 
13 ' 11 
12 11 
17 9 
1 2 '  9 
9 0  

11 15 
4 7  

11 ; 11 
I4 
I? 
11 
15 
9 
9 
7 
S 

21 
7 

Den\ et'. C'do.. ..... .I 145 
S d t  LakeCity, Utah. 106 
Hrlelin. Mont. ...... 
San k'rancisco. Cal ...I 0 
Lus Au:eIra, CRI .... I 1 

Sail Antonio Tex. ..I 12 

Atlauta, Ga.. ....... 

Seattle. \vas11 ....... 'i; 
&lIItd Fe, N. hffS .... 
NCW orlean;, 1.3.. .. 

hew u r k n s ,  LI ....... 1 io  
Denver, Colo ........... I ti 
S a t  Lake City L:mh ... 1.1 
Seattle. ~asli . ' .  ........ 22 
5811 Francisco. C h i . .  ... I 21 

AUTIIORWES: 
Fmn:-Annales dn Buroau Ceutral M&,borqlogi ue de Frame. 1907-1911. 
United States- lltnthcr B1~rrau--C'iinist~logieal %ta fur tho States, 1Y07-1911. 

TABLE 8.--;lrerage .wiiiLbcr n j  days with ,weriuitaiioih from 0.25 lo 1 .OO 
inch, .for the Fj-?ieoi prriod lW7-191f, nt  selected s t n f h u  in France and 

A&HORITIES: 
Annalen du Biircau Central hf6tBornlogique de France. 19~4. 
U. 5. lf+alhcr Bereau.-ClimJtulugienl data for the States, 1M5-1914. 

TABLE 5.-Average nrcniber of days with temperature con1Jnuously Leloro 
fr~ezing at selecled statwns in Frmbct? mid the Uided Slutes. 

the Uaiied States. 
- 
- 
8 
2 - 
!W. 
36 
a8 
37 
3s az 
38 
3Q 
42 
38 
37 
35 
13 
26 
30 
24 - 

- 

- ii 
I 

s 
aa 
4 
5 
5 
6 
4 

3 
3 
3 
2 
2 
2 
0 
3 
3 
1 

- 

- 

I 
- 
L 3 
3 5 
.n 

aa 
2 
a 
2 
2 
3 

3 
2 
3 
2 
4 
5 
1 
2 
2 
0 

-. 

' .  . .  

s. 
3 
-2 
- 
kL> 
4 
2 
3 
3 
0 

2 
3 
3 
3 
2 
4 
2 
0 
0 
0 - 

Stations. 
c: 
'as 
2 
2 
1 
1 
1 

2 
3 
4 
2 
3 
4 
3 
2 
0 
0 

- 

- 

I- - . - 
Francr: . d m  

Nancy .................. i P 
Paris .................... I 1 
A m s  ................... 3 
Brest ................... I 3 
Marseille.. .............. 1 

Nrw York. N. P.. ...... 4 
Washington, D. C ....... 4 
Atlanta. Ca ............. 3 
Chicago, I11 ............. 3 
Bt. LOuis. Mo ........... 2 

Unltcd Stufes: 

das. das. dus. i /  3/ ; UNITED STATES. 

Boston. Mass. .......... I 
Washinaon D. C ....... 15 
St. Louis, do ........... SO 
chic3go 111. ............ 47 
annneaiolis. Minn.. .... i 7  
Risnisrrli. N. D A  .._.__ S9 
Denver Colo ............ 23 
Salt L d e  City, Utah. __. 22 

Nire [.iBsj19003).. ..: ............ Seattle. W,ah ........... 2 
Mir.mlle (lfi81-1900) ............ San Franci.;?~, 1.'%1. ..... 0 
Montpallier (1891-190'1). ......... Santlt3 Pe. N. Lfex ....... 14 
Pcr irnan (1881-1900) ........... San Antonio, Tex ....... 1 
T O J J U W  (lSsl-l90l), ............ New Orlcans, La ........ 0 
Bordeaux (18S1-1900).. .......... Atlanta, Ga ............. 3 

AUTHORITIES: 
Annales du Burnil Central M&oroloRlque de Franre, 1904. 
U. Y. Weather Bureau-Climatologlcal data for the States, lW5-1914. 

PRANCE. 
Dunkirk (1881-19OOL.. .......... 

t i  2 ;  2 3 
3 1  

4 
1 
1 

4 
4 
4 
4 
4 
4 
1 
1 
1 
0 

~~~ 

0 0 1  
2 2 1  
3 3 1  

11 11 6 
6 8 3  
0 0 0  
0 1 0  
0 0 0  
0 1 0  
1 3 0  
1 2 0  

4 
3 
4 
4 
4 
2 
1 
2 
2 
0 
.- 

3 
4 
4 
6 
4 
3 
3 
4 
3 
0 
.... 

New urleans. Ln.. ...... j 2 
Denvrr, Colo ............ 0 
Salt LakeCity,Utoh .... 2 
Seattle, Wash ........... 6 
S m  Francisco. Cd-. .... 8 

AUTEOBITIEI: Same 89 lor Table 
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Arras ..................... 
Breat ..................... 
M8mllLe ................. 

TABLE 12.-Preva%n wind directions and average relutive humiditicr 
for !awes, Brusse~s, a d  Montpeilier. 

1 
1 
e 

TABLE 9.-Total number of days wiih pr& itatbn from 1.01 to 2.00 
inches, and wilh w e  than 2.00 inches, for $e 5-year period 1907-1911, 
at sekcted slatknr in Etanee and i n  the United 8tatea. 

___I---_- - 
FMNCE. 11 . UNITED STAl’FS. 

................... S8vres (10 y e m )  
7a.m 
l2uoon .................. 
0 p . m  ................... 

9a.m ................... Xontpelller (laycars): 

... - - . - -. ........ 

.... .... 
i 

i 
.... 

.- -. 

Z f  

79 
62 
67 
75 

-- 
% %  

72 
71 
ti7 
04 

5 1 ! U  
50 I 67 
52 5.. 
58 60 
51 I 53 

49 5.2 58 
64 60 61 
54 .53 56 
57 54 56 
4s IS 49 

Brest .................... 
Angrs .................. 
Nantes .................. 
Beaanpm ................ 
n u n y  ................... 
Nice ..................... 
ILbarSellle ................ 
Wmtpelller. ............ 

71 
C8 
75 
60 

36 
17 
39 

I 82 

Atlantal ................ 
chlcngo ................. st. LOlIls.. .............. 
New Orleans ............ 
Denver .................. 
Salt Lake City.. ........ 
8eattle .................. 
8811 FancLsco ........... 

57 
58 
53 
54 
37 
59 
77 
53 

50 
44 
52 
47 

48 44 39 I38 
47 52 50 I43 
41 44 44 35 
34 30 3414 

4S 47 

65 58 
40 ’ .% I 

40 40 43 

42 42 156 
41 43 e 3 3  I 

1.01 to  

BtatloM. l&E. :Z (1 Stations. 
inches. 

1.01 to Over 

Lnchcrr. Inches. 
2.00 I 2.00 

I Prcwilinp w i d .  

BBms (10 years). .......... 
BNSSC~S (.8 pears). ......... 
.-- - --I 

A wrragr relative humidity. I 
I 

1-1-11 I-I- 
I I 

Days. 
0 
0 
0 
1 
4 

! 
New york,  N. Y 
Washmgton, D. C ........ 
.4tlanta, Ga. ............. 
Chicago. 111 
st Louis Mo.. ........... 
Denver Colo ............ 

i Seattle. Wash.. .......... 
San Francisco. Cal..... . 

........ I 
............. i 

New O r k m ,  La.. ....... 
sa l t  LaireCity,Utah.. ... 

Day;. 1 
Nancy 
pad .................... 

I I I1 
Amomms:  Same 83 for Tablea 7 and 8 above. 

TABLE lO.-Averaqe at atabbtrs in France 
AUTEORITIES: Annual reports of the French and Belgian meteorologieel aervlces. 

stations. 

I ’  i Francc 

Muntdidier !178Plf~9)b..  ............ 
Fhrn (1&3-1SSZ)c .................. 0 ...... . .  Brussei, Belglum (1833-18iO)d. 

15 
15 
8 
23 

Unffed Slates: 
New York.. ........................ ... ... 
Washington 
Atlanta Ga .......................... 
Chlcago’ p... 
Kanses’c.1t.y Mo 
Oklahoma, 6U. ...... ..... ..... 
Denver, (‘010.. ....................... ..... ... ... 

___--- 
m Annuaire de la SoeI6t.P MAtCorolo.!3qla ?e Fmncs, 1905 (Paris!. 
b Annalea du Rureau c’entrrrl N@l@omIomqiic (le Fraiicu, IS%. 
c Annnles dn Bureau Centr?l MBtBorolofiqW de France. 18L1.5. 
d Quffrkt:  ( limat de In Beleii i’e, Bnisalks. I d i .  
For the Unlted States, sec T:he 8 above. 

TABLE 11.-a4vma e cloudhess, in pffmbtages of total sky, at selected 
station in 8;.Mnce and Belgium and in the Chired Stntea. 

The values given in this table for France and Belgium a? avera.ges 
for the various hours of observation and probably approximate the 
daily averqes, the recorda in innst cases covering periods of at least 
10 ears. hose for the United States represent the normal average 
dairy cloudiness, sun& to au?Met, for a long period of years. 

FOG ALONG THE CALIFORNIA COAST. 
By ANDREW H. PALMER, Observer. 

[Dated: Weather Bureau office, San Francisco, &I., Oct. 15,1917.1 

When the Mwinc Eschange of the Snn Francisco Cham- 
ber of Commcrco was asked what proportion of shipmecks 
occurring don the Cdifornia coa.st was due to fog, the 
reply was, “A! of them.” That, eschange. keeps a de- 
t:uled record of all marine disasters occurring in the Pa- 
c i h  Occnn. The rec.ords previous to 1906 are no Ion er 

lowed the Snn brnncisco earthquake of A ril 18, 1906. 

Illii.lly shipwrecks have occurred. 9 cursory examination 
of this record showc.cl tlint nearly dl of those which oc- 
curred dong the California cotist were indirectly due to 
fog. The winds along the coast of California, though 
occasionally strong, are seldom of destructive violence. 
Hurricanes are practically unknown. Storms of the type 
which s~vecp the Atlamtic coast of the United States ever 

often csceecl 100 miles per hour in velocity, and the rec- 
ords include sonic of the highest winds ever recorded at 
soalevcl in the United Stntes. But these velocities, while 
true, nre restricted to  the immediate vicinit of the Point, 

-4long the California coast, clear-weather ales seldom 

rence, and often of lono duration, is a serious obstacle, 
and is witliout question h e  greatest menace to navigation. 

Though tlirrc h s  been an increasing demand on the 
&wt of ni:xiners for trustwort,hy fog dntn, the Weather 

r3uresu, until reccnt,ly, has been unable to render ef- 
fective service in this matter. Though situated near the 
coast, the regulu Weather Bureau stations at  Eureka, 
Snn Francisco, San Luis Obispo, Los Angeles, and Sm 
Diego were neverthelcss too fim removed from the steamer 
lanes to secure the desired data. However, during the 

nvnilnhlc?, as they wcre dcstrogcd in the fire which B ol- 

But the record kept since that date is vo P uminqus, for 

winter nre of rare occurrence. A t  Point Reyes local win B 8 

and never occur dong the routes followe B by steamers. 

cause more incoiivenicnce to shippin than de pi ayed sched- 
ules. But fog, which is unfortunn.te 9 y of frequent occur- 

_ _  
-- 
z 
a! - 
% 
ti5 
60 
5s  
66 
59 
63 
.VI 
52 
31 
41 
36 
56 
69 

53 
50 
:a 
52 
48 
48 
41 
45 
83 
43 
- 

. -. 

i - 
F/r 
u? 
86 
%? 
70 
57 
63 
58 
57 
32 
41 
38 
57 
71 

58 
55 
51 
57 
55 
49 
46 
55 
e4 
48 
- 

-. 

- .- 
4 - 
% 
s9 
5s 
56 
64 
50 
61 
55 
53 
JB 
4ti 
40 
59 
62 

w 
.E4 
49 
52 
51 
47 
49 
51 
60 
41 
- 

.- 

2 B 
i; __ 
x 
71 
53 
01 
66 
fil 
61 
S9 
61 
37 
44 
39 
52 
65 

4s 
45 
38 

35 
3s 
36 
38 
67 
35 

48 

- 

i g 
- 
% 
71 
72 
61 
71 
61 
66 
64 
53 
34 
47 
38 
51 
7s 

54 
5.1 
55 
58 
54 
53 
40 
58 
71 
40 
- 

Btntlons. 2 - 
B 
-3 

M 
51 
45 
58 
51 
46 
37 
47 
75 
4!2 - 

New York ............... 58 
Washington ............. I 58 

Unit& 5wes: 
56 
51 
53 
61 
58 
53 
3s 
58 
19 
50 - . . .  

AUTHORITIES: 
Frauce--.4nnales du Bureau Central MBt6orobplque de Frrmce, 1884 
united BtatOS, 89 above. 


